Structural polymorphism of non-covalent peptide-based delivery systems: highway to cellular uptake.
During the last two decades, delivery has become a major challenge for the development of new therapeutic molecules for the clinic. Although, several strategies either viral or non viral have been proposed to favor cellular uptake and targeting of therapeutics, only few of them have reach preclinical evaluation. Amongst them, cell-penetrating peptide (CPP) constitutes one of the most promising strategy and has applied for systemic in vivo delivery of a variety of therapeutic molecules. Two CPP-strategies have been described; using peptide carriers either covalently-linked to the cargo or forming non-covalent stable complexes with cargo. Peptide-based nanoparticle delivery system corresponds to small amphipathic peptides able to form stable nanoparticles with either proteins/peptides or nucleic acids and to enter the cell independently of the endosomal pathway. Three families of peptide-based nanoparticle systems; MPG, PEP and CADY have been successfully used for the delivery of various biologically active cargoes both ex vivo and in vivo in several animal models. This review will focus on the mechanism of the peptide-based nanoparticles; PEP, MPG and CADY in a structural and biophysical context. It will also highlight the major parameters associated to particle formation/stabilization and the impact of the carrier structural polymorphism in triggering cellular uptake.